Volume 079 Article 09

IDAHO
DEPARTMENT OF FISH AND GAME

Jerry M. Conley, Director

FEDERAL AID IN FISH RESTORATION
Job Performance Report
Project F-71-R-13

REGIONAL FISHERIES MANAGEMENT INVESTIGATIONS

Job No. 5-b. Region 5 Lowland Lakes and Reservoirs Investigations
Job No. 5-c. Region 5 Rivers and Stream Investigations-
Upper Blackfoot System Fishery Management Plan
Job No. 5. Region 5 Technical Guidance
By

Daniel J. Schill, Regional Fishery Biologist
Larry D. La Bolle, Regional Fishery Manager

March 1990






TABLE OF CONTENTS

Page

Job No. 5-b. Region 5 Low and Lakes and Reservoirs | nvestigations
ABS T RACT . . ot e e 1
OBIECTI VES . . ot e e 3
RECOMVEND AT ONS . . ot e e e e e e e e e e e e e 3
Description of Study Area . ...... ... 4
Condi @ ReServVOoi I ... 4
TW N LaKes ... e 4
W nder ReServVOIi I ... e 6
Aendal e ReServoir ... 7
I NTRODUCTT ON .ot e e e e e e e e e e s 7
Largemout h Bass ... ... 7
Cat chabl e Rai nbow Trout Evaluation ............ ... . . ..., 8
TECHNI QUES USED . .. ..ttt e e e e e e e e e e e 9
Largenputh Bass .. ... ... 9
Car Counter Evaluation . ... ... .. .. . 11
Catchable Trout Evaluation . ......... .. . . . . ... 11
RESUL TS . . e 12
Largemput h Bass . ... . 12
StOCK StrUCtUN e .. e e e e e e 12
Bass Densities and BiOMBSS . ... 12
Age and GroWt h ... 17
Angl er Use ... . 21
Cat Ch . 25
EXploitati Oon ... . . e 25
Condi e Reservoir Mrtality and Regul ation Mdeling ........ 33
Car Counter Evaluation . ....... ... .. ...t 38
Cat chabl e Rai nbow Trout Evaluation ........................ 41
DI SCUSSI ON . ..ttt e e e e e e 43
Largenputh Bass .. ... ... . e 43
Catchabl e Evaluation . ..... ... .. . . . e 45

RORSREPT i



LI ST OF TABLES

Table 1. Estimated age conposition (nunbers) of | argenouth
bass collected by electrofishing in three Franklin

County, ldaho reservoirs, May 1988 ......................

Table 2. Estimated angl er hours expanded on four Franklin
County Reservoirs during two-week intervals between

May 28 and September 16, 1988 . ......... ... . . . .. ... ...

Table 3. Catch rates and estimated harvest of |argenmouth bass
and additional species during two 14-day intervals in

Condi e Reservoir, Franklin County, |daho, 1988 .........

Table 4. Estimated annual exploitation of |argemouth bass in
four Franklin County Reservoirs from both reward and

non-reward floy tags, 1988 . ...... .. . . . ... ... ...

Table 5. Size specific exploitation of |argemuth bass in
Condi e and Twi n Lakes Reservoirs based on reward fl oy

tags, Franklin County, ldaho, 1988 ......................

Table 6. Primary fish of interest as reported by anglers on four
sout heastern | daho Reservoirs, Franklin County, |daho,

1088 e,

Table 7. Estimated exploitation and proportional stock density
of largenmouth bass popul ations in Franklin County,

I daho Reservoirs, 1988 .. . . . . . . . . . e

Table 8. First-year return-to-the-creel estimates for hatchery
rai nbow trout planted in southeastern |Idaho Reservoirs,

Franklin County, Idaho, 1988% ... .. ... ... ... . ... .........

Table 9. Percent of total floy-tagged |argenmouth bass reported
caught during bi-weekly intervals on Condie and Twi n

Lakes Reservoirs, Franklin County, ldaho, 1988 ..........

LI ST OF FI GURES

Figure 1. Location of four Franklin County Reservoirs studied,

May to September, 1988 ... ... .. ... ...

Figure 2. Length frequency distributions of |argemuth bass
sanpl ed by electrofishing in Condie and Twin Lakes

Reservoirs, Franklin County, Ildaho, 1988 ..............

ROR5REPT



Figure 3.

Fi gure 4.

Fi gure 5.

Fi gure 6.

Fi gure 7.

Fi gure 8.

Fi gure 9.

Fi gure 10.

Figure 11.

Figure 12.

ROR5REPT

LI ST OF FI GURES (Cont.)

Length frequency distributions of |argenouth bass
sanmpl ed by electrofishing in Wnder and Gl endal e
Reservoirs, Franklin County, Idaho, May 1988 ............... 14

Lengt h- wei ght rel ationship for |argemuth bass in
Condi e Reservoir, Franklin County, I|daho, May 1988. . . . 15

Esti mated | argenmouth bass densities (fish >150 mm

hectare) in six northern |Idaho waters (adapted from

Ri eman 1987) and Condi e Reservoir, Franklin County,

I daho, May 1988 .. ... .. . . . . 16

Mean back-cal cul ated | ength-at-age for |argenouth bass

from three reservoirs in Franklin County, |daho, 1988,

and an average from six northern |daho Lakes (Ri eman

L1087 o 19

Mean back-cal cul ated | ength-at-age for |argemuth bass
in Condie Reservoir, May 1988, and two other geographic
regions of the USA .. .. . . . . . 20

Esti mated angler effort (hours/hectare) on four
reservoirs in Franklin County, I|daho, May 28 to Septenber
16, 1988 ... e 23

Esti mated boat and bank angler effort during two week
intervals on four reservoirs in Franklin County I daho,

1988. W nder Reservoir boat data is actually for

float tubes only . ... .. . . . . e 24

Length frequency of |argemouth bass from angler creels
in Condie and W nder Reservoirs, Franklin County,
I daho, May to June, 1988 ... ... .. . . . . . 27

Rel ati onshi p between esti mated exploitation of |arge-

mout h bass and fishing pressure in |Idaho waters.

Unl abel ed points represent data from ei ght northern

I daho waters (from Rieman 1987) ......... . ... . . . ... .. ..., 31

Proportional Stock Density Index (PSD) of |argemouth

bass popul ati ons projected using a dynam c pool node

at varying levels of exploitation and natura

mortality (from Ri eman 1987). Label ed points represent
observed data from four reservoirs in Franklin County,

| daho, 1988. Dotted lines reference typical management

goals for yield I argemuth bass

fisheries ... .. e 35



LI ST OF FI GURES (Cont.)

RORSREPT

Page
Figure 13. Catch curve for |argenouth bass sanpl ed by el ectro-
fishing on Condie Reservoir, Franklin County,
Idaho, May 1988 . ... . .. . . . 36
Figure 14. Alternate catch curve and nortality estinmates for
| argenout h bass generated by el ectrofishing on Condie
Reservoir, Franklin County, Idaho, May 1988 ............... 37
Figure 15. Projected | argenouth bass population in Condie
Reservoir, Franklin County, |daho, after one generation,
under four different harvest reginmes ...................... 39
Figure 16. Rel ationship between known angler effort and the nunber
of axles counted on the sole access road for Condie
Reservoir, Franklin County, ldaho, 1988 ................... 40
Figure 17. Percent of public nmeeting attendees in favor of
special regulations for 1 or 2 regional bass
fisheries, May 1989 .. ... . .. . . . 44
Job No. 5-c. Region 5 Rivers and Stream | nvestigations- Upper
Bl ackf oot System Fi shery Managenent Pl an
AB ST RACT .o 47
I NTRODUCTT ON .. e e e e e e e e e e e e e e e e e 48
SUMMARY OF GOALS AND OBJECTIVES ... .t 48
DESCRI PTI ON OF THE DRAI NAGE . ...ttt ittt e e e e 49
HI STORI CAL PERSPECTI VE . . . . e e e e e 49
WIild Cutthroat Trout .. ... ... ... e e 49
Fiosheries ... 51
PROGRAM GOALS AND STRATEG ES .. ... i e e e 56
Bl ackf oot River ... ... 56
Wld, Native Cutthroat Trout ............. .. ... .. . .. ... 56
Increasing Harvest Qpportunity ........... .. .. ... ..., 62
Bl ackf 00t RESErVOI I .. 63
Increase Harvest Qpportunity ........... . . . ... 63
Bear Lake Cutthroat Fishery ......... .. ... . .. . . .. . .. . ..... 64
Bear Lake Cutthroat Egg Program ............... ... .......... 65



LI ST OF TABLES

Page
Table 1. Conbinations of fishing regulations evaluated for the
Bl ackfoot River and Reservoir wild cutthroat trout
fisheries ... 57
LI ST OF FlI GURES
Figure 1. Location of the Upper Bl ackfoot River drainage,
Caribou County, ldaho .......... ... . .. . . . . .. 50
Figure 2. Hours of fishing pressure expended on the Upper
Bl ackf oot R ver, Caribou County, Idaho, in 1960, 1978,
and 1988 ... 53
Figure 3. Harvest of wild cutthroat trout on the Upper Bl ackf oot
Ri ver, Caribou County, Ildaho, in 1959, 1978, and 1988 . 54
Figure 4. Opening day car counts as an index of the nunber of
shore angl ers on Bl ackfoot Reservoir, Caribou
County, ldaho, 1977-1988 .. ..... ... . @ .., 55
Figure 5. Average length and total harvest of wild cutthroat
trout projected after 20 years under five conbi nations
of regul ations on Bl ackfoot River and Reservoir,
Cari bou County, Idaho. C/ R is catch-and-rel ease, 16"
and 10" are m ni mum si zes, and 8-14" is a sl ot
limt. Bag |limt under projections was 2/day .............. 59
Figure 6. Populations growh curves projected for wild cutthroat
trout under five conbinations of regulations for the
Bl ackf oot Ri ver and Reservoir, Caribou County, |daho.
C R is catch-and-rel ease, 16" and 10" are m ni num si zes,
and 8-14" is a slot limt. Bag limt under projections
was 2/ day. Approximate popul ation | evels of the
late 1970s and 1950s are represented by |ines |abeled
A and B, respectively . ... ... . . . .. 60
RORSREPT



TABLE OF CONTENTS

Page
Job No. 5-d. Region 5 Technical Guidance
ABS T RACT o 66
OBIECTI VES . . 67
FINDI NGS .. e 67
Water Right Applications ........ ... .. e 67
Hydropower Licensing (FERC) ... ... . . . . e, 67
Stream Alterations (Water Resources) ............. .. ... 67
FOrest Proj eCt S ... .. 67
BLM Prooj 8Ct ... 67
Department of Lands . ........ ... 68
EPA e 68
ACKNONL EDGENMENT S ..ottt e e e e e 68
LITERATURE Cl TED ... it e e e e e e e e 69
APPENDI CES . . . 71
LI ST OF APPENDI CES
Appendi x A-1. Average back-cal cul ated | engths-at-age (nmm and
average annual growth increnments for |argenouth
bass in Wnder ....... ... .. 72
Appendi x A 2. Average back-calculated |engths-at-age (nmm and
average annual growth increments for |argenouth
bass in Condi e Reservoir, Franklin County, |daho,
MY 1088 ... 73
Appendi x A-3. Average back-cal culated |engths-at-age (m) and
average annual growth increnents for |argenouth
bass in Twin Lakes Reservoir, Franklin County,
Idaho, May 1988 .. ... ... . . e 74
Appendi x B. Esti mat ed angl er hours expended on four Franklin
County Reservoirs between May 16 and Septenber 16,
1988 (95% Confidence Limits in parenthesis) ........... 75
RORSREPT

Vi



JOB PERFORVMANCE REPORT

State of: 1daho Name: REG ONAL FI SHERI ES
MANAGEMENT | NVESTI GATI ONS

Project No.: F-71-R 13

Job No.: 5-b Title: Region 5 Rivers and
Streans | nvestigations

Peri od Covered: July 1, 1987 to June 30, 1988

ABSTRACT

Growth rates, exploitation, and stock structure of |argenmouth bass
were examned on four Franklin County waters. Wth the exception of early
age-classes (1-3), bass in southeastern Idaho appear to grow at rates
simlar to those reported in northern IlIdaho. Overall, Region 5 bass
growth rates are virtually identical to mean values reported for
m dwestern states at sinilar |atitude.

Proportional Stock Densities (PSDs) for Wnder and d endal e Reservoirs
were calculated at .12 and .10, respectively, values well below the .30 to
.40 managenent standard for yield fisheries. However, PSD s on Condie and
Twin Lakes Reservoirs are at or near the standard at .31 and .25,
respectively.

Exploitation ranged from 28 to 56% on Twin Lakes and d endale
Reservoirs. Although a statistical analysis was not feasible, there
appeared to be a consistent relationship between exploitation and PSD on
the four study reservoirs.

An estimated 1,051 Ilargenobuth bass in excess of 150 mm or 22
fish/hectare, were in Condie Reservoir prior to opening of the angling
season on May 28. These results indicate that Condie Reservoir bass
densities |lie near the md-range reported for other I|daho popul ations.
Bass bi onass (fish >150 nm) was estimated at 507 kg, or 10.7 kg/hectare.

Check station results indicate that car counts may be an alternative
to standard angler counts in estimting angler use. W found a highly
significant relationship between the number of axle counts on a |one
access road and known angler effort for eight days on Condi e Reservoir (r
= 0.90, P <.005).
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Return-to-the-creel estimates for hatchery rainbow trout in the four
study reservoirs was poor, ranging froma low of 9X on both Twin Lakes and
W nder Reservoirs, to a high of 26% on dendale Reservoir. Return

estimates using reward and non-reward tags (assum ng 50% non-conpliance)
were sinmlar.

Aut hor s:

Dani el J. Schill
Regi onal Fi sheries Bi ol ogi st

Larry D. La Bolle
Regi onal Fi sheri es Manager
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OBJECTI VES

1. To assess growh rates, exploitation, abundance, stock structure, and
overall status of |argenouth bass popul ations in Region 5 reservoirs.

2. To begin devel oping rel ationships between bass exploitation and angler
harvest in southeast |daho reservoirs.

3. To evaluate car counter as a method of estimating angler use on Region
5 reservoirs.

4. To estimte performance (return-to-the-creel) of catchable rainbow
trout planted in Region 5 reservoirs.

RECOMVENDATI ONS

1. I ncl ude Wnder and Pl easantview Reservoirs under the statew de 305 mm
mninmumsize lint for |argenouth bass.

2. Propose trophy bass regulations for Condie Reservoir with at least a
406 mm m ni mum size, and consider an additional water in the Ml ad
area for simlar regulations.

3. Conduct additional studies on dendale Reservoir to determne if bass
exploitation is, in fact, within the 50 to 60% range despite the
existing 305 mMm minimumsize limt.

4. Conduct exploitation studies on additional Region 5 bass popul ations,
with enphasis on waters receiving lower levels of angler effort than
the reservoirs included in this study.

5. Sanple age-0 |argenouth bass from several Region 5 reservoirs in late
fall to aid in the correct identification of annuli anong growh

checks.

6. Conduct several additional population estimates for |argenouth bass
popul ations in Region 5 to deternmine if results from Condie Reservoir
are typical for southeast Idaho and to assess nunbers available for
angl er harvest.

7. Consider funding graduate research on |argenmouth bass recruitnent and
the affects of severe spring drawdown on year-class strength formation
and survival for a select group of Region 5 reservoirs.

8. Continue evaluations of car counts as a cost-effective nethod to
estinmate angler use on |daho waters.

9. Conduct additional return-to-the-creel estinmates on the four study

waters using non-reward tags only, and expand the program to other
regi onal waters, including streans.
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Description of Study Area

Cat chabl e rai nbow trout evaluations and |argemouth bass studies were
conducted simultaneously on four reservoirs in Franklin County near
Preston, Ildaho (Figure 1). All four bodies of water were constructed by
private irrigation conpanies, and water is stored and managed solely for
agricul tural pur poses. Consequent | vy, wat er drawdown on all f our
reservoirs can be quite severe, especially in |low water years. Irrigation
wi thdrawal typically begins in late May to early June and continues
t hrough Sept enber.

Condi e Reservoir

Condie is a 47 hectare reservoir with a maxi mum depth of approxi mately
16 m at full pool (Heimer 1980). This reservoir is managed in concert
with two additional bodies of water (Twin Lakes and W nder Reservoirs) by
the Twin Lakes Canal Conmpany. The primary source of water for this
network is a siphon systemoriginating in the Mnk Creek drainage east of
the Bear River.

Shoreline habitat for centrarchids in Condie Reservoir has been
heavily inpacted by vegetation renoval and agricultural activities
occurring within 1-2 m of the waterline on nuch of the reservoir.
However, sonme excellent habitat does exist in the form of subnerged
macr ophytes, wllows, and woody debris, particularly in several |arge
shal l ow bays. Despite the potential for heavy sedinent input, water
clarity on this reservoir is usually excellent.

Condi e Reservoir supports popul ations of |argenouth bass and bl uegill
Leponis macrocheilus, both of which are popular wth anglers. In
addition, this reservoir is planted with approxinmately 15,000 to 20,000
catchabl e rai nbow trout annually (320/hectare in 1987).

The current season on Condie runs from January 1 to February 28 and
May 28 to December 31. The reservoir was exenpted from the statew de

mnimm size limt for largenouth bass, and fish of all sizes may be
creeled. Condie is popular with a small but persistent group of ice
fishermen who typically access the reservoir via a 1.7 km snownobile ride
in the winter (Heiner and Schill 1987). Angl er access during the
remai nder of the year is [imted to a single access road with a small boat

| aunching site. As a result, shore angler use is fairly light and

concentrated near the parking area.

Twi n Lakes

Twin Lakes is one of the largest private irrigation reservoirs in the
region (181 hectares) and is conprised of two distinct basins partially
isolated by a large island. Maxi mum depth of the reservoir at full pool
is approximately 10 m and water. quality in normal water vyears is
sufficient to attract |ocal recreational divers.

RORSREPT 4
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Figure 1. Location of Franklin County Reservoirs studied, May-September, 1989.



Shoreline habitat on Twin Lakes consists of a narrow band of mature
cottonwood trees and extensive flooded willow stands extending up to 50 m
into the reservoir during early spring. Like other area reservoirs, this
habitat is dewatered by md to late sumrer in normal water years.
However, the nore gradual substrate gradient and |arge size of wllow
stands probably provide better resilience to early spring drawdown.

Twin Lakes supports a |argemouth bass population and has been well
known locally for many years as a bluegill fishery due to the quality size
of these fish. In recent years, however, anglers have reported a decline
in size of fish. During recent electrofishing, we failed to collect any
bl uegill over age-3+ (Schill and Hei ner 1988).

In addition to the centrarchid fishery, the reservoir is planted with
20,000 catchable rainbow annually at 110 fish/hectare. Fingerling rainbow
have been planted in the past, but their contribution to the fishery has
not been documented. Common carp Cyprinus carpio has been recently
introduced into this water, either by illegal live bait fishing or through
canal transfers

The current angling season runs from May 28 to Novenber 30, wth
general bag and length limts. The reservoir is virtually surrounded by
undevel oped canping sites located within 5 m of the water surface, naking
this reservoir one of the region's nobst popular overnight fishing
| ocati ons.

W nder Reservoir

Wnder Reservoir is also owned by the Twin Lakes Canal Conpany and, at
38 hectares, is the smallest of the four reservoirs studied intensively in
1988. Much of the littoral zone contains good warmwvater fish habitat in
the form of extensive willow stands and a few scattered cottonwoods. The
reservoir was treated in 1970 to renove nongane fish populations and
control stunted centrarchids

W nder Reservoir currently supports populations of |argemuth bass,
bluegill, several species of shiner, and a relatively rare exotic in
| daho, the green sunfish Lepoms cyanellus. 1In addition, approxinately
4,000 catchable rai nbow trout are planted annually (108 fish/hectare).

The season currently runs from May 28 to Novenber 30, and five bass of
any size may be creeled. Mst of the shoreline is roaded, providing easy
access for shoreline anglers. Local county ordinance has prohibited the
use of boats on Wnder, and as a result, past angler use has been linited
to bank fishernen. Since the rise of "tube fishing" popul arity
approximately ten years ago, the |ake has become popular with a dedicated
follow ng of "tubers” seeking refuge from powerboat | akes.
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d endal e Reservoir

G endale is a 93 hectare reservoir with a maxi num depth of 22 m at
full pool. Omed by the Preston-Whitney Canal Conpany, this reservoir is
managed in concert wth three nearby storage facilities, including
Johnson, Foster, and Lanont Reservoirs. The primary water source for
these bodies of water is via canal from the Wrm Creek and Cub River
dr ai nages.

Mich of dendale's shoreline is covered by wllow cottonwod, and
additional riparian vegetation. A significant portion of this habitat is
fl ooded during spring and early sumer. Early drawdown and the steep
nature of the littoral substrate, however, eliminates nmuch of this habitat
qui ckly, even in normal water years.

Popul ations  of | argenmouth  bass, bl uegil I, and redside shiners
Ri chardsonius balteatus exist in Gdendale Reservoir, as well as an
occasi onal nountain sucker, wld cutthroat trout Oncorhynchus clarki, and
wild rainbow trout Oncorhynchus nykiss. The latter three species are
presunmably transported from the Cub River Drainage via the canal (Heiner
1980), although a very small nunber may reproduce in a small but heavily
i npacted tributary. G endale Reservoir was treated with fintrol in 1974
to control Utah chub, and the above species have been re-introduced. In
addition, the reservoir is planted with approximately 8,000 catchable
rai nbow trout annually (86 fish/hectare).

The current fishing season runs from May 28 to Novenmber 30, and
general length and bag linmits apply. The reservoir is nearly surrounded
by a conbi nati on of both gravel and paved roads, facilitating easy access
to much of the reservoir. This reservoir receives by far the npst bass
tournament pressure in the region and is popular with bass fishernen in
general because of its canping facilities and relatively |arge size.

| NTRODUCTI ON

Lar genout h bass

Until recently, largenouth bass Mcropterus salnoides populations in
| daho were considered underexploited and managed liberally (R eman 1987)
However, in the past 10 to 15 years angler interest in bass and their
forage has increased dramatically. This heightened interest, along wth
the arrival of "bass clubs", points to the need for npre intensive
managenment of the species, often considered the nost inportant ganefish in
America (Martin 1974).

In response to perceived declines in bass fishing quality in northern
| daho by nanagers and anglers alike, an intensive research effort was
initiated by |Idaho Departnment of Fish and Gane (IDFG during the early
1980s (Ri eman 1982, 1983, 1984). Results of this work indicate that total
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nortality was directly related to fishing and exploitation in northern
| daho waters (Rieman 1987). As a result of this work and the nationw de
trend toward nmore restrictive regulation of bass harvest, a 305 nm m ni mum
size limt was inplenmented on a statew de basis in 1986.

The suitability of this regulation for nost I|daho waters, however,
remai ns unknown because of the virtual absence of data on bass
popul ati ons, particularly growh and exploitation infornmation. In
addition, four reservoirs in Region 5 were exenpted from the statew de
mnimum size limt due to nanagenent concerns over possible stunting.

The purpose of this nulti-year project was to begin assessing the
overall status of Region 5 bass populations, particularly those exenpted
from the statewide length limt. Even though data were collected one to
two years after the regulation change, nuch of the information wll prove
useful for future evaluation of the new mnimumsize limt.

Cat chabl e Rai nbow Trout Eval uati on

In order to mmintain acceptable catch rates for ever increasing
nunmbers of anglers, hatchery production capacity in Idaho has increased
dramatically in the last 20 years but is unlikely to continue in the
future. Rising costs of production and the rising popularity of
"specialty fish" have placed serious constraints on future expansion of
the catchable trout program For this reason, the developnent of
stream i ned stocking progranms designed to maximn ze catchable trout returns
wi Il become an increasingly inportant priority for Idaho fishery managers.

Results of past evaluations in northern Idaho indicate that
return-to-the-creel is highly variable for specific bodies of water. In
addition, only nopdest gains in catch rates were achieved on large |akes
(>300 ha) from a threefold increase in stocking rates. Return-
to-the-creel also varies considerably with strain stocked (Miolie 1987).
This further conplicates catchable evaluations at the regional or
statew de | evel because of changes in production egg sources and strains.

Nearly every public access reservoir in Region 5 is currently planted
with catchables. Despite the difficulty of nmaintaining good experinental
design, an evaluation programis definitely warranted when considering the
cost of these prograns. A multi-year evaluation of the Region 5 catchable
program was begun in 1988 with the eventual goal of directing heavy
stocking to reservoirs wth superior return rates. Wile reservoirs

exhibiting low returns wll probably not be cut from planting lists
altogether, re-allocation of some fish to waters wth higher returns
should result in greater return, and eventually, hi gher angl er

sati sfaction.
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TECHNI QUES USED

Lar genout h Bass

Largenout h bass populations on all four reservoirs were sanpled in the
spring using a Snmith-Root electrofishing boat equipped with a 5,000 watt
generator and stationary boonms. All electrofishing was conducted at night
to inprove capture efficiency. W sanpled d endal e Reservoir on May 26
two days before the general fishing season opener. Wnder Reservoir was
el ectrofished on June 1, five days after the opener. W doubled sanpling
intensity on Twin Lakes (May 24 and 25) and Condie Reservoirs (May 23 and
May 31).

During each sanpling effort, we nade a conplete pass around the entire
shoreline and returned to the nobst productive areas when tine permitted.
We trailed a second boat for data collection and recording to maximnze
actual sanpling tinme and nminimze displacement of bass. Total lengths to
the nearest nillinmeter were recorded for all bass collected, and a
representative sanple of weights (nearest 10 g) was obtained to
construct a | ength-weight relationship.

Agi ng was conducted by scale analysis, with sanples taken from the
fish at the tip of the left pectoral fin. Scales from all fish |arger
than 280 nm were exanined, but we subsanpled snmaller size classes (at
| east 10 from each 10 mm size group). Scales were read on a mcrofiche
and data were analyzed using the Apple DI SBCALC program (Frie 1982). W
back- cal cul ated Iength-at-age and calculated average annual growth
increments for bass fromall four reservoirs. To determnine age structure
of the four popul ations, we constructed an age-length key and converted
el ectrofishing length frequency distributions into age distributions.

We conducted a Peterson population estimate on Condie Reservoir. W
conpleted the initial run on May 23 and marked all fish in excess of 180
mm wi th an opercle punch. We returned eight nights later and recorded the
nurmber of marked vs unmarked fish sanpled. We used the nodified Peterson
formula to estimate total popul ation size (R cker 1975).

N = (M1) (C+1)
(R+1)
Where N = Popul ation estinmate
M = Nunber of fish marked
C = Number of fish captured
R = Number of fish recaptured

The recapture run was conpleted four days after the opening of the
angling season, hence a substantial number of marked fish were renoved
from the population. A known nunber of tagged bass were renoved from
Condi e on two of these days because of check station operations (see car
counter discussion below). W estimted the nunber of tagged bass renoved
on the renmaining two days based on these results and adjusted the numnber
of marked fish (M accordingly before using the above fornul a.

RORSREPT 9



We estimated exploitation on all four reservoirs using Floy tags
pl aced on catchabl e-sized bass during electrofishing. On G endale and
Twin Lakes Reservoirs, we tagged all fish greater than 305 nmm (m ni mum
|l egal size). On Condie and W nder Reservoirs (no mininmumsize), we tagged
all bass sanmpled that exceeded 250 mm in total length. Al tags were
sequentially nunbered and marked "RTN IDFG " To estimate non-conpliance
on tag returns, we stanped a portion of the tags with a reward notice ($
Reward) in addition to the standard information. Exploitation was
estimated using the follow ng fornula

E =R
M

Where M = Number of fish tagged
R = Nunber of tags returned by anglers

On Condie Reservoir, we only used tags placed on bass prior to the
angling season. On Wnder Reservoir, where taggi ng was conducted after sone
harvest had occurred, we corrected the exploitation estimte as:

ECorr R_C
M
Wiere Ry, = R and P, = the proportion of effort
Pa occurring after tagging

(Ri cker 1975, Rierman 1987)

Fishing effort was estimated using angler counts on randomy selected
days between the season opener (May 28) and Septenber 16. We divided the
census period into 14-day intervals and conducted angler counts (4 per
day) on two weekend days and two weekdays in each interval. A nore
detailed discussion of <calculations used to estinate total use per
interval from angler counts is available in prior reports (Heinmer 1985
Heinmer et al. 1987). Angler counts were used to estimate effort on al
bodies of water, with the exception of eight census days on Condie
Reservoir where we enployed car counters (see bel ow description).

Because of the difficulty in contacting sufficient nunmbers of anglers
during counts on nultiple waters, and the availability of exploitation
information fromtags, we did not attenpt to estinmate total bass harvest
on the four reservoirs. Because of the car counter evaluation on Condie
Reservoir, however, sufficient information was available to estinmate
harvest of Condi e bass and additional species during the initial nmonth of
the season. A detailed description of methods used to estimte harvest is
avail able fromprior regional reports (Heimer et al. 1986).

During the remainder of the season, we interviewed as nany anglers as
possi ble during counts to obtain cursory catch-rate data. In addition to
harvest information, we asked anglers to specify the primary species
sought (bass/bluegill or trout). A nunber of respondents were "just
fishing" and had no preference. In this case we sinply recorded anglers
as fishing for both groups.

RORSREPT 10



We used a dynanmic pool nmodel to evaluate the potential response of
Condie Reservoir to special regulations. W constructed a catch curve
from el ectrofishing data, obtained an estimate of fishing nortality (F)
using exploitation information, and estimated natural nortality with the
formula M - Z-F (Ricker 1975). W then varied F based on predicted
exploitation of age-classes for the follow ng regul ati on options:

current fishery
12" m ni nmum
16" m ni mum

cat ch- and-rel ease

Car Counter Eval uation

Recently, we have beconme interested in the feasibility of wusing car
counters to estimate angler effort on Region 5 waters with limted access
roads. During 1988, we selected Condie Reservoir as a test site because
it has a single access road and virtually no overnight canping
facilities. During eight days in May and June, we placed a pneumatic tube
car counter on the access road and operated a check station concurrently.
We typically opened the station at 0730 and closed after all anglers had
left. We tested for a relationship between axle counts and known angl er
effort for the eight dates using |inear regression

Cat chabl e Trout Eval uati on

We placed nunber 8 nonel jaw tags on catchables planted prior to the
season opener to assess return-to-the-creel in the sane four reservoirs
di scussed above. W solicited tag returns in conjunction with the bass
exploitation study by placing signs around the reservoirs and by
di scussing the tagging program in the local media. In addition, we placed
tag drop boxe

at popul ar area vendors.

A large percentage of anglers using these fisheries were nonresidents,
and we suspected that non-conpliance would be high. For this reason, we
placed a relatively large sanple (n = 100) of reward-tagged fish into each
reservoir along with 150 non-reward tags. W did not specify the reward
anmount, but instead stanped each reward tag "$ Reward RTN |IDFG'. The

| arge nunmber of reward tags in these four reservoirs will hopefully give
us an accurate account of angler non-conpliance for Preston area
reservoirs as a whole, and will also allow us to determne if the 50%

non-conpliance rate often used in the literature is applicable for future
studies. We assuned 100% return of reward tags (an obvi ous over-estinmate)
when cal culating return-to-the-creel. W estimted non-conpliance using
the follow ng fornul a:

Nonconpl i ance = % return of reward tags - %return of non-reward tags
% return of reward tags

RORSREPT 11



RESULTS

Lar genput h Bass

Stock Structure

A total of 1,413 bass were collected during six nights of
el ectrofishing. The nmjority of fish (64X) were collected on Condie and
Twin Lakes Reservoirs because of greater sanpling effort. These two
reservoirs contained surprising nunbers of fish in excess of 300 mm and
overall, had simlar population structure (Figure 2). The average-sized
bass collected on Twin Lakes and Condi e Reservoirs was 279 and 287 mm
respectively. Cal cul ated Proportional Stock Density (PSD) in these
reservoirs (Twin = .25 and Condie= .31) was at or near the value (PSD >
.30) deened suitable for a yield fishery (Paragani an 1982). However ,
ot her authors have suggested .4 as an appropriate PSD standard.

In contrast, we collected very few fish in excess of 300 nm from
either Wnder or G endale Reservoirs (Figure 3). Bass in these reservoirs
averaged only 230 and 232 mm respectively. On Wnder Reservoir, a much
hi gher number of fish sanpled were less than 200 mm than in any other
sanpl e. Whether this resulted from the apparent change in gear
selectivity or stock structure is unknown. Calculated PSD for W nder and
G endal e Reservoirs was far below the 0.30 standard at 0.12 and 0.09,
respectively.

Aver age wei ght of bass collected on each reservoir was well below 454
g. However, we collected a nunber of bass from Condie in excess of 2 kg
(Figure 4). Virtually 100% of these large fish were females in pre-
spawni ng condition. The largest fish sanpled during electrofishing
was a 4,270 g fenmale from Condi e Reservoir.

Bass Densities and Bi omass

W estimated a total population of 951 bass in excess of 150 nmm in
Condi e Reservoir on My 31, 1988 (95% C. L. - 808-1156). Based on check
station results, an estinmated 100 bass were caught in the four days prior
to the recapture event yielding a total pre-season popul ation estinmate of
1,051 bass, or 22 fish/hectare.

These results indicate that bass densities in Condie Reservoir lie
near the md-range of those reported for northern |daho popul ations
(Figure 5). Data for southern Idaho reservoirs subjected to yearly
drawdown is sparse. However, electrofishing conducted during the past
year on Paddock Reservoir, a 607 hectare reservoir also subjected to
irrigation drawdown, vyielded a density estimate of 14 bass/hectare
(Hol ubet z and Mabbot, in press).

RORSREPT
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We used the population estimate, a length-frequency distribution and a
cal culated Ilength-weight relationship (Figure 4) to estimate total
bi omass. Bass biomass (>150 mm) in Condie Reservoir was estimted at 504
kg, or 10.7 kg/hectare. Largenouth biomass in northern |Idaho | akes ranged
from 4 to 22 kg/hectare during the early eighties, prior to the 305 mm
m nimum size limt being inmposed.

Age and Growth

Three of four reservoir populations sanpled displayed a typical age
distribution, with the majority of fish concentrated in younger size
classes (Table 1). On Wnder and Twin Lakes Reservoirs, the 1984
year-class (age-4) appeared strong relative to the 1985 year-class.
However, the age distribution mght well have been influenced by gear
selectivity. On Condie Reservoir, bass appeared fully recruited to the
gear by age-3, and we collected a wi de range of age-classes up to age-14
(558 mm). Scal e anal ysis was not conducted on G endal e bass because very
few fish were collected and agi ng had been conducted on these linited size
classes in 1986 (Heinmer and Schill 1987).

Some variability in length-at-age estimtes existed, but overall
growh rates in the three reservoirs were simlar (Figure 6). Actual
nuneric data are in Appendix A. Although we didn't conduct statistical
anal yses, growh in Wnder Reservoir appears to |ag behind both Condie and
Twin Lakes in early age-classes and remains slower through |ater ages
(5-7). Slow growmth of Wnder bass was also noted in 1986 (Heiner et al.
1987). Growmth in northern lIdaho |akes was simlar to that in Wnder for
early age-classes, but length-at-age becane nearly identical to Condie,
G endal e, and Twi n Lakes after age-4.

The reported length at age-1 for Condie and Twin Lakes (129 and 130
m), respectively, is excellent growh for bass in tenperature waters.
However, these estinmates are well above values reported from |ess
extensive sanples in these two waters (109 and 93 mm respectively) during
the previous two field seasons (Heimer et al. 1987, Schill and Heiner
1988). We recommend late fall seining of age-0 bass next year to assess
| engt hs of known-age fish at time of first annulus formation. This data
will enable us to validate placenment of the first annulus am d what appear
to be several growth checks. Wth the exception of the above discrepancy
for age-1 fish, results of this year's scale analysis on Condie and Twi n
Lakes Reservoirs were nearly identical to values reported on d endale and
Lanont Reservoirs; nearby waters sanpled during the past tw field
seasons.

Based on sanpling during past years, growh rates of bass in Region 5,
and on the state as a whole, appear to be typical for populations
approaching the northern limt of the species range. Length-at-age
estimates for Condie Reservoir were nearly identical to those reported for
upper mdwest states at simlar latitudes (Figure 7). As expected, growh
rates for Condie Reservoir were well below those reported for southeastern

ROR5REPT 17
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Tabl e 1. Esti nated age conposition (nunbers) of |argenouth bass coll ected by
el ectrofishing in three Franklin County, |daho reservoirs, May 1988.

Age
Reservoir N 2 3 4 5 6 7 8 9 10 11 12 13
W nder 276 108 20 93 43 12
Twi n Lakes 429 17 61 171 89 52 19 14 5 1
Condi e 475 47 261 48 41 19 19 14 5 10 6 2 2
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US. waters with year-round growi ng seasons. Wiile this observation cones
as no surprise, it may explain the unrealistic expectations of |daho bass
anglers famliar wth southern fisheries, either through personal
experience or via popular television "fishing shows."

Angl er Use

Total angler use on the four reservoirs appeared directly related to
surface area. Twin Lakes Reservoir received by far the greatest total
effort (24,541 hours), followed by d endale, Condie, and W nder Reservoirs
(Table 2). The 1988 estimates on Twin Lakes and Condie Reservoirs were
very simlar to those reported for the 1985 season at 29,506 and 7,613
angl er hours, respectively (Heimer 1984).

On a wunit-area basis, the two smaller reservoirs received higher
effort levels (Figure 8). However, the overall range, 133 to 189
hour s/ hectare on Condi e and d endal e, respectively, was m ni nal.

We anticipated greater divergence in use on the four reservoirs
evaluated this year. |If bass evaluations are continued in the near
future, an attenpt should be nade to include waters suspected to receive
effort levels well above and below this reported range.

As in nost other regional fisheries, a l|large percentage of total
effort occurred during the first two-week interval of the season (May 28
to June 10). This is particularly true of Twin Lakes Reservoir, where
boat use on the opening weekend was heavy (Figure 9, Appendix B).
Forty-two percent of Twi n Lakes boat effort was expended during this tine
period. Boat use declined continuously on all reservoirs throughout the
remai nder of the season.

Overall, a simlar effort pattern existed for shoreline anglers.
Shore fishermen on Condie Reservoir were virtually absent by August 6
because of severe drawdowns and the |ack of fishable water near the single
access area. In contrast, shore use on easily accessible dendale
Reservoir increased during the fall drawdown period, particularly when
fish were concentrated in a small 3-4 hectare pool. The increase in late
season effort on Gendale nmay be an artifact of the drought year.
Di scussions with the |ocal enforcenent officer, however, point towards a
rejuvenation of these fisheries during nornmal water years with the onset
of nmore favorable water conditions (Tom Lucia, personal conmunication).

A review of the four fisheries by angler type yields expected
results. Condie Reservoir was fished largely by boat anglers (75% of
effort), presumably due to linmted shoreline access (Appendix B). Boat
fishernen also conprised the majority of anglers on Twin Lakes, while
G endal e use was equal ly divided among the two user groups. Because of
past county restriction of boats, 71% of Wnder anglers fished from
shore. However, a surprising 292 of total effort on Wnder was expended
by tube fisherman.
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Table 2. Estimated angl er hours expended on four Franklin County Reservoirs
during two-week intervals between May 28 and Septenber 16, 1988.

I nterval st a{rr}tienrgve}jlat e Twi n Lakes a eRr?c?aelré/Oi e Condi e W nder
I 28 May 9, 817 2,696 3,217 2,411

11 11 June 4,014 873 2,535 1, 027

111 25 June 2,184 2,170 1, 053 456

1V 9 July 2,758 1,733 819 966

\V 23 July 1, 458 1, 305 530 534

VI 6 August 1, 255 1,235 563 229

VI | 20 August 1, 656 1, 145 148 579
VI 3 Sept enber 1, 399 1, 209 0 410
Tot al 24,541 12, 366 8, 865 6,612
Surface Hectares 181 93 47 38
Effort/Hectare 136 133 189 174

ROR5TABL2
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Cat ch

Largenpbuth bass harvest rates on Condie Reservoir were low at .05
fish/h during the first nonth of the season. Heimer (1984) reported a
simlar catch rate for largenouth bass during the same nonth-Iong period
(.06). Boat fisherman harvested bass at nearly twice the rate of shore
anglers, but still only harvested 0.06 fish/h during the one-month period
(Table 3). Hatchery rainbow trout and bluegill provided rmuch better catch
rates of .37 and .24 fish/h, respectively.

Total nunber of bass harvested from Condie Reservoir during the
initial nonth of the angling season was estimated at 276 fish. Eighty-six
percent of these fish were caught by boat anglers. The opening-nonth
harvest represented a 50% increase over 1985 estimates, when 183
| argenouth bass were creeled by anglers during the same tine period
(Hei mer 1984). Gven the confidence limts of both estinates however, the
significance of these results is unknown.

In 1985, the vast mmjority of bass harvested over the season (66%
occurred during this same time period. W assune a sinmlar, or even
further skewed, harvest pattern existed in 1988, particularly due to the
extrene drawdown and | ack of easy boat access in late July and August. An
early season harvest regime is further substantiated by the seasonal
di stribution of tag returns discussed bel ow.

Largenputh bass conprise a snall conponent of total fish caught on
Condie Reservoir (7% during June. Hatchery rainbow trout were nost
nunmerous in the catch at 57% followed by bluegill at 36%

We exami ned 124 bass from angler creels in Condie Reservoir during the
initial nonth of the season. These fish averaged 284 mm in total |ength,
well below the statewide mninum size |linmt of 305 nm Only 26% of the
harvest exceeded the statew de standard, and the |argest fish checked was
439 mm (Figure 10). Based on tag returns, however, larger fish are
creel ed by anglers.

W nder Reservoir was the only other water where we neasured
appreci abl e nunbers of bass. The 28 bass averaged 288 mm and only 3 (11%
exceeded the statew de m ni num size of 305 nm

Expl oi tation

Estimates of exploitation based on reward returns ranged from 28% on
Twin Lakes to 56% on dendale Reservoir (Table 4). The nom nal sanple
size of reward-tagged fish on A@endale (n #9), however, renders this data
very unreliable. W were sinply unable to capture enough 300+ mm fish in
G endal e to provide neani ngful results.

A conparison of estimated exploitation using reward and non-reward
tags (assumng a 50% non-conpliance rate) yielded simlar results. In
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Table 3. Catch rates and estimated harvest of largemouth bass and additional species during two 14-day intervals 1in Condie
Reservoir, Franklin County, Idaho, 19881.

BANK
Interview HRB LMB BG Total
Interval hours Fish/h Est. harvest Fish/h Est. harvest Fish/h Est. harvest Fish/h Est. harvest
28 May-10 June 395 .35 331 .03 28 .30 284 .68 643
11 June-24 June 288 .18 110 .02 12 .09 55 .29 178
BOAT
Interview HRB LMB BG Total
Interval hours Eish/h Est. harvest Eish/h Est. harvest Eish/h Est. harvest Fish/h Est. harvest
28 May-10 June 967 50 1,135 07 159 26 590 .83 1,883
11 June-24 June 638 .29 557 .04 77 .22 423 .55 1,057
Total (Bank & Boat) .37 2,133 .05 276 .24 1,352 .66 3,763

HRB = Hatchery Rainbow Trout
LMB = Largemouth Bass
BG = Bluegill
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Table 4. Estimated annual exploitation of |argenmouth bass in
four Franklin County Reservoirs fromboth reward and
non-reward floy tags, 1988.

Rewar d Non- Rewar d'
Reservoir Exploit (%9 N Exploit (% N
Twi n Lakes 28 50 24 50
Condi e 33 96 36 115
W nder 44 28 51 119
d endal e 56 9 29 7

!Assunmi ng 50Z non-conpl i ance.
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fact, reward vs non-reward estimates on Twin Lakes and Condi e Reservoirs

were nearly identical (Table 4). The Wnder estimte was based solely on
non-reward tags (51X) however, and was substantially higher than the
reward tag estimate (442). Gven the larger sanple size of non-reward
tags in Wnder, the estimate may i ndeed be nore accurate.

Further credence is given to an assuned 50% non-conpliance rate when
pooling results from all four reservoirs. W believe this was justifiable
since the four reservoirs in question have sinilar angler clientele,
including a high percentage of non-residents and Pocatello anglers. W
floy-tagged 474 bass in 1988 using 183 reward and 291 non-reward tags.
Overall non-conpliance for all four reservoirs conbined was exactly 50%
Gven these results, future exploitation studies in nearby regional waters
could probably be limted to non-reward tags.

Because of the limted nunber of larger fish sanpled from angler
creels in Condie Reservoir during the first nmonth of the season, we were
curious about exploitation rates of larger fish. Since bass fishing has
only recently been popular for many Region 5 anglers, we hypothesized that
anglers were wunable to catch large bass we had observed during
el ectrofishing operations. This has been reported for other bass
fisheries, including Table Rock Lake, M ssouri (Novinger 1984). Despite
obvi ous sample-size limtations, exploitation appeared to remain constant
on both Condie and Twi n Lakes Reservoirs for increasing 100 nm size groups
(Table 5). Overall, the range of reward tag exploitation estinates
reported for the three reservoirs with usable data (28 to 44% is |ower
than m ght be expected considering the Ievel of angler effort observed and
the lack of good cover during nuch of the fishing season. Qur estinmated
exploitation rate per unit of angler effort was, in fact, well below that
reported for northern lIdaho (Figure 11).

Northern ldaho anglers, in bodies of water receiving low |evels of
effort (<200 hours/hectare), consisted largely of "serious" bass fishernen
who routinely participate in tournanments (Bruce R enan, per sonal

conmuni cation). Although several tournanents are held annually on Twin
Lakes and dendale Reservoirs, much of the effort expended on our study
waters was directed at salnonids or anything that swims (Table 6).
Consequently, bass exploitation per given effort level was lower in our
study reservoir than in northern |daho.

The ability of a fish stock to support a given |level of exploitation
is, to a large degree, dependent on growth and natural nortality (Ricker
1975). In northern lIdaho bass popul ations, exploitation rates of 20 to
30% have been suggested as adequate for optional stock nmintenance, while
rates above 40% are alnost certainly indicators of over-harvest (R enman
1987).

Since bass in Wnder Reservoir appear to grow nore slowy than bass in
other regional waters, and exploitation was estimted at 44% an effort
should be nade to include this reservoir under the statew de regulation
during the next biennial cycle. This is especially true when considering
the small size of bass harvested under the current regulation (Figure 10).
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Table 5. Size specific exploitation of |argenouth bass in Condie
and Twi n Lakes Reservoirs based on reward fl oy tags,
Franklin County, |daho, 1988.

Reservoirs

Condi e Twi n Lakes
Lengt h Range Exploit (% (N Exploit (% (N)
200- 299 37 (46) 1
300- 399 25 (24) 33 (18
\
400- 499 33 (24) 28 (29)
500- 599 50 (2) 0 (3)

IM ni mum si ze - 305 mm
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Tabl e 6. Primary fish of interest as reported by anglers on four

sout heastern | daho Reservoirs, Franklin County, |daho

1988
Angl ers Seeki ng

Sal moni ds Centrarchids Bot h
Reservoir % N N % N
W nder 45 37 38 32 17 14
Condi e 31 202 44 285 25 160
Gl endal e 46 121 21 55 33 86
Twi n Lakes 52 317 25 151 23 139

The mejority of interviews on W nder,
occurred during the first

ROR5TABL4
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Additional information should be collected on dendale Reservoir to
accurately establish exploitation rates under the existing 305 mm ninimum
size regulation and to determine if additional length restrictions are
necessary. Severe drawdown reginmes during the past three to four years
and a proposed continuation of this policy in the future by the
Preston- Whitney Irrigation Conpany, however, may prevent inprovenent of
t he bass popul ation via reductions in exploitation

Condi e Reservoir Mrtality and Regul ati on Mddeling

Overall, results of the exploitation studies appear closely related to
stock structure on the four reservoirs (Table 7). Since a dynam c pool
nodel had already been constructed to examine this relationship for
northern |daho bass populations with simlar growh to rates to ours
(Ri eman 1987), we began by plotting our data on the existing simnulations
to obtain a cursory inpression of potential population enhancenent via
regul ati on.

Qur data appeared to fit the nmodel quite well, and interestingly, al
four data points were grouped near the M = .20 natural nortality
simulation (Figure 12). This value is often used in bass |iterature when
accurate estimates of M are unknown (Rieman, personal communication).
Assunmi ng the nodel projections apply, all four popul ations could benefit
fromnore restrictive regulations in terns of stock structure.

Suggestions for inprovenent of the Wnder and d endal e bass fisheries
are di scussed above. Despite relatively |ow exploitation estinmates, PSD s
in Twin Lakes and Condi e Reservoirs could theoretically be nearly doubl ed
with either low or npdest levels of natural nortality and adequate
forage. Because of its snmaller size and proven ability to support very
| arge bass, we selected Condie Reservoir as a water to sinulate
restrictive regul ations.

We constructed a catch curve for Condie Reservoir bass using spring

el ectrofishing data and estimted total nortality using |inear
regression. Unfortunately, our estimates of total instanteneous nortality
(z) for all fish in excess of age-4 and fishing nortality (F) as

determ ned fromtaggi ng data essentially allowed for no natural nortality
in the population (Figure 13).

The incorrect interpretation of catch curves often results in
i nprecise estimtes of Z, and ultimately, natural nortality (M in nmany
nodel i ng anal yses (Vetter 1988). In the case of Condie Reservoir, we
consi dered our estinate of exploitation to be nore robust than our ability
to non-selectively sanple, construct, and interpret the catch curve.
Accordingly, a re-exam nation of the catch curve yielded an alternate
interpretation, that of increasing nortality in younger-aged bass (Figure
14). Such a concave appearance in catch curves are comon (Ricker 1975)
and have been observed in northern |daho bass popul ati ons, presumably due
to increasing warmwvater interest and harvest in recent years (Rienman
1983).
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Table 7. Estinmated exploitation and proportional

st ock

density of |argenouth bass popul ations in Franklin
County, |daho, reservoirs, 1988-

Reservaoi r Expl oi tati on PSD
Condi e 33 .31
Twi n Lakes 28 . 25
W nder 44 .12
d endal e 56 .09

'Exploitation fromreward floy tags PSD fromspring

el ectrofi shing.
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Figure 12. Proportional Stock Density index (PSD) of largemouth populations projected using
a dynamic pool model at varying levels of exploitation and natural mortality
(from Rieman 1987). Labeled points represent observed data from four Franklin
County reservoirs, 1988. Dotted lines reference typical management goal for
largemouth bass fisheries yield.
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W wuse the latter <catch curve interpretation, considering the
assunption of stable recruitnment, and sinulated the response of the Condie
Reservoir bass population to several regulation options (Figure 15).
Uilizing our interpretation of increasing nortality on younger-aged bass,
the nmodel predicts that under current regulations future age-classes would
be limted to 10, rather than the existing 14. Inplementation of the
statewide mnmininmum would result in increased numbers of age-5 to age-8
bass, but availability of large bass would be sinmlar to that provided by
the present regulation. The inplenmentation of a 16-inch mnimm size or
catch-and-rel ease regulations would result in a substantial increase in
nunmbers of |arger (400+ nm bass.

Car Counter Eval uation

Qur check station results indicate that car counters my be an
alternative to season-long angler counts, particularly if estimtes of
angl er use alone are needed. Results of the regression analyses yielded a
highly statistically significant relationship (r = .90, P <:005) between
the number of axle counts and known angler effort (hours) for eight days
on Condie Reservoir (Figure 16). Calculation of the actual regression
line and associated confidence linmts would enable us to predict angler
effort based solely on axle counts in the future. Unfortunately, because
of manpower constraints we were unable to continue operation of the car
counter during the random angl er counts conducted on Condi e Reservoir for
the remainder of the angling season. A full conparative census would
ultimately prove invaluable in evaluating the two census techni ques.

Despite the strong relationship presented in Figure 16, severa
factors may limt use of car counters in future effort estimates. First
the nethods we used may only be applicable to waters with single or
extremely Jlimted access roads. In addition, reservoirs receiving
variable amunts of non-angler use my prove unsuitable for the
devel opment of 'a statistically significant relationship. In particular
the i mpact of variable non-angler traffic could have a proportionally
greater affect on estimtes during |ow angler-use periods. Condie
Reservoir, and a nunber of additional Region 5 reservoirs, however, appear
especially suited to this type of census technique. In situations where
harvest estimates are al so needed, angler interviews will still have to be
conducted. Once the initial regression line is constructed, angler
interviews will still have to be conducted, however, interviews will only
have to be done on weekends when a | arger nunber of fishermen can be
approached. In addition, after a regression line is constructed and a
statistical relationship established, car counters could be utilized to
monit or changes in angler use on a year-to-year basis, assumng no mgjor
changes in clientele occurred. Managers on the Bighorn River in central
Wom ng have used a sonewhat sinmilar approach to estimate changes in
angl er use over a 10-year period. Resultant data, collected with minim
manpower expenses, were used in developing a managenent plan for the
fishery (Jim Darling, Montana Departnment of Fish, WIdlife and Parks,
per sonal comruni cation).
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Finally, use of newer counting equipnment, capable of conpleting and
storing daily or even hourly counts for up to two weeks, may result in
substantially nore accurate effort estimates than are currently avail able
via typical random angler counts. The ability to estinmate angler use wth
confidence limts for every day of the week seens substantially nore
pal atable than the standard approach of assuming the |one weekend and
weekday count days as representative of the entire week.

In summary, the car counter approach in estinmating angler effort seens
to hold promise, at least for certain Idaho waters. W recommend that
additional efforts be made to validate this technique and evaluate its
conparability to standard creel census techniques.

Cat chabl e Rai nbow Trout Eval uation

Overall, return-to-the-creel estinates based solely on reward tags (n
= 100) were low on all four reservoirs. These values ranged from 9% on
both Twin Lakes and Wnder Reservoirs to a high of 26% on d endale
Reservoir (Table 8).

There was no apparent relationship between season-long angler effort
and return-to-the-creel estimtes. Wnder Reservoir received one of the
hi ghest levels of angler use (174 hours/hectare) and provided the poorest
returns. G endale Reservoir received the lowest unit use and exhibited
the best return rates.

Return estimates wusing reward and non-reward tags (assum ng 50%
non-conpli ance) were actually quite simlar. However, estimated returns
fromnon-reward tags were slightly higher in three of the four reservoirs
(Table 8).

Non- conpl i ance ranged from 33% on Condie Reservoir to a high of 70% on
W nder Reservoir. Reason for the disparity in conpliance is unknown and
may reflect sanmpling error.

Considering the popularity of the fisheries concerned,
return-to-the-creel estinmates were |ower than expected. The drought and
resultant low pools in August and Septenmber may have negatively affected
returns by restricting or elimnating boat access on Condie, dendale, and
Twin Lakes Reservoirs. Mrtality from thermal stress nmay have also been a
factor.

In addition, substantial numbers of catchables overwinter in Condie
and Twin Lakes Reservoirs (Heimer 1984, Tom Lucia |IDFG  personal
conmuni cation) and are caught the next season. W intend to continue
soliciting angler returns for the 1989 season to assess second year
returns. Gven the low first-year returns, however, especially on Twn
Lakes and Wnder Reservoirs, final return-to-the-creel of 1988 plants wll
probably remain | ow
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Table 8. First year return-to-the-creel estimates for hatchery
rai nbow trout planted in four southeastern |daho
Reservoirs, Franklin County, |daho, 1988

Ret urn-t o- Creel

Rewar ds Non- Rewar d? Non- Conpl i ance
Reservoir % 95% CL %
Condi e 19 + 11-27 25 33
Twi n Lakes 9 + 3-15 11 41
W nder 9 + 3-15 5 70
Gl endal e 26 + 17-35 33 36

' Season dates May 28- Novenber 30
2Assunmes 50Z non- conpl i ance
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DI SCUSSI ON

Lar genput h Bass

Results of the study indicate the need for nobre restrictive bass
regulations in the region, particularly on waters with no mininmm size

limt. W did not estimate nortality on Wnder Reservoir, but
el ectrofishing results, excessive exploitation, and apparent slow growth
all point to the need for the statewide mnimum size restriction.

Evaluation of this change should be conducted in five years to assess
early effects on stock structure. If exploitation and nortality remain
high on 305+ mm fish, consideration could be given to additional
managenent options dependi ng on public desires.

Based on our nodeling results, the inplementation of restrictive
regul ations on Condie would dramatically increase nunbers of age-4 and
ol der bass in the reservoir, and may, in fact, be necessary to offset
declines in the present population due to increased fishing nortality.
G ven problems in catch <curve interpretation and the assunptions
underlying the entire nodeling analysis, however, it is inportant to think
of nodel predictions in relative terns.

Errors in estination of natural nortality (M, for exanple, have been
shown to radically alter yield in regulation simulation of Dbass
popul ations. Low (incorrect) estinmates of M in particular, my lead to
overly optinmistic nodel projections (R eman 1987). Determination of M in
our simulation was ultimtely dependent on the accuracy of both total and
fishing nortality (Z- F+ M.

Qur estimate of F is probably | ow due to assunptions commonly included
in floy tagging studies (ie. no tag loss and 1002 return of reward tags).
The latter assunption is particularly suspect in our case since a high
percentage (25% of anglers fishing Franklin County Reservoirs are
non-resi dents (Heimer 1985) and are largely unreachable by nedia
coverage. A nore realistic but unscientific-sounding approach would
probably be to add 5 to 10% to exploitation estimates for all four
reservoirs studied.

In the case of Condie Reservoir, under-estimation of F leads to a
conservative estimate of M an optimal situation when considering the role
of natural nortality in population recovery following reduction in
exploitation (Figure 12).

Simul ation provides our best indication of population response to
regul ati on change, even considering potential errors. W reconmmend the
i mpl enentation of at least a 406 mm mininum size linmt on Condie Reservoir
to provide a trophy bass fishery in Region 5. Results of a questionnaire
handout at Region-wi de neetings held in May 1989 indicate strong support
for such a fishery (Figure 17).
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NO 15%

YES 85%

CATCH AND RELEASE?

YES 63%

Figure 17. Percent of public meeting attendees in favor of
special regulations for 1-2 regional bass fisheries,
May 1989.



Public neetings also generated questions regarding a July 1 opener or
catch-and-release fishing on Condie Reservoir to protect prespawnling
bass. Protection of all age-classes to ensure adequate recruitnent is
usual ly not considered necessary for bass popul ations (A Van Vooren, |DFG
personal conmunication). In addition, a delayed harvest opener would
effectively elim nate harvest of trophy fish during the only period when
bass are currently available in Region 5 bass fisheries (Table 9). For
these reasons, we recomrend that spring bass fishing be maintained on
potential trophy waters.

Along with inprovenents in bass stock structure, trophy regulations
wi Il hopefully provide higher quality bluegill fishing. Al though no scale
anal yses have been conducted, the Condie bluegill fishery currently
contains few individuals in excess of 140 mm and stunting is a suspected
problem (Heimer et al. 1987). In Nebraska, a 380 nmbass will eat twi ce the
wei ght of panfish that a 305 mm bass will consune. In fact, the primry
goal of mninum size linmts in that state, particularly the 305 mm
mninmum is to provide better quality panfish populations (Wnter 1989).

Cat chabl e Eval uati on

Because of the unknown effects of the drought, applicability of the
1988 data. for adjusting fish plants seens dubious. Since results from
reward and non-reward tags were relatively sinmlar, we recomend an
additi onal years' data be collected prior to major shifts in hatchery
st ocki ng. Use of non-reward tags will provide additional data with
m ni mal expense limted to processing tinme of returned tags.

Because of the Ilimted nunber of tags used in this year's work,
however, caution should be used in conmparing our results with future
return rates. Although we calculated confidence linmts, a far greater

sanple size would be necessary to statistically conpare returns from
mul tiple years.

A simlar situation exists if statistically accurate comnparisons
between reservoirs are sought for a given year. Substantially |arger
sampl e sizes would be needed to deternmine if a significant difference in
returns between reservoirs occurred this season.
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Table 9. Percent of total

Lakes Reservoirs,

fl oy tagged | argenouth bass reported
caught during bi-weekly intervals on Condie and Twin

Frankl i n County,

| daho,

1988.

Reservoirs

Twi n Lakes Condi e
Interval Dates % N % N
May 28-10 June 55.0 12 47.1 32
June 11-24 June 20 4 27.9 19
June 25-8 July 5 1 1.5 1
July 9-22 July 5 1 2.9 2
July 23-5 August 10 2 7.4 5
August 6-19 August 10. 3 7
August 20-2 Sept enber 2.9 2
Total s 100 20 100% 6
8
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ABSTRACT

The Blackfoot River of central Caribou County, Idaho, supported
| egendary cutthroat fishing from the tinme of its settlenment through the
1940s. Inpacts from a series of managenent efforts in the 1960s, in
conjunction wth rapidly increasing fishing pressure, resulted in a
dramatic decline in the fishery from 1958 to 1988.

The fisheries on Bl ackfoot Reservoir, and especially on the river, are
badly in need of a renewed and focused restoration effort that only a
| ong-term nanagenent plan can provide.

This public document is condensed from and contains the salient
points of, the technical version. Three goals and associated activities
are identified in the plan. The first goal of restoring the river fishery
on native cutthroat trout is primary and constrains the other goals and
will drive the future managenent of the system
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I NTRCDUCT! ON

The Blackfoot River of central Caribou County, |daho, supported
| egendary cutthroat fishing from the time of its settlenent through the
1940s. Although angler effort increased markedly in the period 1951-57
the quality of fishing remained outstanding. Records of the Caribou
County Sun Ilisted nunerous, verified catches of 5- to 8-pound native
cutthroat during this period. Even as late as 1960, 20% of the cutthroat
harvest exceeded 20 inches in |ength.

Impacts from a series of managenent efforts in the 1960s, in
conjunction with rapidly increasing pressure, resulted in a dramtic
decline in the fishery from 1958-78. Continued pressure had reduced the
fishery to its current "collapsed" condition by the mnid-1980s.

The reservoir, and especially the river fishery, are badly in need of
a renewed and focused restoration effort that only a | ong-term managenent
pl an can provide. This draft plan outlines a goal for restoration of the
wild cutthroat population, consistent wth Departnent policy, and
addresses two additional goals for increased harvest opportunity on the
river and reservoir. Listed with each goal is an array of strategies
designed to neet that goal. The final plan will include summaries of al
public comrent, and sone aspects wll Ilikely change as a result of
Commi ssion and public review A technical document describing the process
and rationale of developing strategies and their subsequent nonitoring
programs will be companion to this draft.

SUMVARY OF GOALS AND OBJECTI VES

CGoal: Restore the river fishery on native Yell owstone cutthroat trout to
catch rates and age and size conposition simlar to those prior to
1960 (0.7 fish/h, with 20Z of the catch over 20 inches in length).

Strategies: 1. Develop suitable regulations.
2. Explore hatchery enhancenent.
3. Inprove habitat condition

CGoal : Provide nore harvest opportunity in the |ower Blackfoot R ver above
the reservoir (trout harvest rate of 0.5 fish/h), consistent wth
public demand and the goal of wild cutthroat restoration

Strategies: 1. Assess demand for harvest opportunity.

2. I nmplenent stocking program
3. Devel op angl er access.
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CGoal : Provi de additional harvest opportunity on Bl ackfoot Reservoir on
Bear Lake cutthroat and rainbow trout (at 0.7 fish/h during June
and July, with 0.4 fish/h over the season) through inprovenent of
rel ease strategi es and stocking rates. Also evaluate the potential
to provide a fishery during the m d-sunmer, diversify opportunity,
and inprove overall catch rates for shoreline anglers.

Strategies: 1. | mprove harvest rates and the opportunity to support nore
pressure on hatchery rai nbow trout.

2. Increase harvest and provide better egg production on Bear
Lake cutthroat trout.

3. Assess the potential benefits/inpacts of smallnouth bass
i nt roducti on.

DESCRI PTI ON OF THE DRAI NAGE

The Bl ackfoot River drainage lies in central Caribou County, I|daho,
with a watershed enconpassing 350 square mles. The river flows
approximately 22 nmiles from its origin at the confluence of Lanes and
Di anbnd Creeks to the reservoir. Principal tributaries include Bacon,
Di anmond, Lanes, Sheep, Spring, and Tinmthy Creeks (Figure 1). The climate
is semi-arid, characterized by hot summers, cold winters, and frequent
sout hwesterly w nds. Normal annual precipitation is nearly 16 inches with
snow generally conprising 50% Vegetation consists of riparian cover in
the bottom | ands, and grass/sagebrush and conifer/aspen conmunities at
hi gher el evations. Bottom ands are quite productive and the majority of
the drainage is privately owned and is grazed by cattle and sheep.
Ext ensi ve phosphate reserves lie in the vicinity of the Blackfoot River.
Several m neral |eases actually enconpass major tributaries, and future
activity and potential inmpact will have to be nonitored closely. Waters
of the river and tributaries are quite productive and no single chenical
is believed to limt fish production. Blackfoot Reservoir was formed in
1909 behind a 50-foot high rockfill dam 78 miles above its confluence with
the Snake River. The reservoir covers 20,000 acres at a nmaxi num depth of
38 feet, and drawdown for irrigation usually begins in May or June. The
reservoir begins refilling through winter and rapidly reaches capacity
during spring runoff in April.

H STORI CAL PERSPECTI VE

W1ld Cutthroat

Yel | owstone cutthroat is the native trout in the Blackfoot System and
probably mgrated to and from the Snake River prior to construction of
Bl ackf oot Reservoir. The popul ation adapted well to reservoir conditions,
however, and an adfluvial (migrations fromriver to reservoir and return)
popul ati on devel oped above the dam
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Mature cutthroat trout ascend the Blackfoot River from the reservoir
during March, April, and May, and spawn in headwater tributaries in My
and June. Trout re-enter the river after spawning and nost reach the
| ower river or reservoir by the end of August.

Juvenile cutthroat rear in tributaries and in the river for periods of
|l ess than one year to three years. Mst juveniles nbve downstream to the
reservoir primarily during spring runoff, at 5-10 inches in length, where
they rear and nature at ages-4, -5, and -6.

Despite the large nunber of non-native cutthroat planted in the

system only genetic material of native trout was present in cutthroat in
the upper tributaries in 1980.

Habitat has continued to decline on the Blackfoot River and
tributaries, but not as rapidly as one mght have expected during the past
30 years. Condition of sone reaches of streanms have declined
significantly, while others have actually inmproved during the period
1958- 88 (Paul Cuplin, personnal conmunication). The overall condition,
however, is one of decline. Even though quality of habitat is being
depressed, Cuplin felt that it had not changed enough to account for the
col | apsed cutthroat fishery.

Fi sheri es

The Bl ackfoot River supported a popular fishery through the 1940s,
with the first nmpjor increase in effort apparently resulting from the
arrival of the Monsanto Conpany in Soda Springs in 1951. Though pressure
on the river appeared to increase markedly through 1957, the quality of
the fishery remained outstanding. Records of the Caribou County Sun Ili st
numerous verified catches of cutthroat weighting 5-8 pounds. The first
detailed fishery investigation on the river estinmated average harvest for
the 1958-59 seasons at 14,500 cutthroat. Although roughly equal nunbers
of juveniles and spawners were harvested in those years, cutthroat in the
creel averaged 14 inches. O that harvest, 45% of the trout exceeded 16
i nches, and a striking 20% topped 20 inches in length

In sharp contrast with the river fishery, Blackfoot Reservoir remained
virtually unexploited until the early 1960s. During the 1950s, linited
nunbers of boat anglers began fishing the reservoir and catches of
cutthroat up to 10 pounds were recorded. Even though interest in the
reservoir fishery increased through the 1950s, the majority of effort was
expended by bank anglers. Relatively |ight pressure on the reservoir
where wild cutthroat matured was probably the mmjor factor allow ng
persi stence of the trophy cutthroat fishery on the river under the libera
bag limts of that tine.

Despite the popularity of the Blackfoot River fishery, the presence of
| arge, nongame fish popul ations, especially Uah sucker and carp, had |ong
been considered a detrinent to cutthroat trout. Spawning suckers had been
trapped on the Bl ackfoot River since 1943 (up to 373,000 pounds annually),
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but the population remained intact. The perceived problem of continued
abundance of sucker and carp pronpted the Departnment to treat the
reservoir with toxophene on October 3-4, 1961. Test segnments of Angus,
Trail, Slug, and Dry Creeks, and approximately 25 niles of the Bl ackf oot
Ri ver bel ow the upper Allen Ranch diversion, were treated with rotenone on
Cctober 8. The treatment project did not elimnate carp or sucker from
the system nor did it destroy the native cutthroat. At |east 66% of the
river population of wild cutthroat in 1961 (primarily juveniles) remined
alive above the treated waters, though larger, mature fish in the |ower
river and reservoir were nostly lost. A small nunber of large, wld
cutthroat were observed spawning in Spring Creek in 1962, as evidence that
some mature fish were not poisoned.

The reservoir fishery wunderwent nmajor changes during the years
following treatnment. Rainbow trout were established and conprised the
majority of fish caught on the reservoir. Mre inportantly, a major
increase in boat fishing resulted from nedia attention to the treatnent
and restocking and to the devel opment of access sites and boat ranps. As
a result, boat counts increased from50 on the opening day in 1963 to over
700 in 1966. Quality of fishing in the reservoir fluctuated substantially
during the late 1960s and 70s, with seasonal catch rates ranging from.45
to .10 fish/h

Despite the eradication project, the wld trout fishery in the
Bl ackf oot River continued to produce sone large fish for several years, but
declining harvest and size of fish in the nid-1970s and beyond appeared to
mark a turning point in the fishery. Fishing effort on the river was 19, 000
hours in 1978, sinmilar to that in 1960, but had declined to just over 4,000
by 1988 (Figure 2). Harvest of wild cutthroat trout by anglers in 1988 was
1/6 of that ten years earlier, and 1/16 of the average for the 1959-60
seasons (Figure 3). Harvest rates declined over this period as well.
Col | apse of the river fishery was al so evidenced by declining nunbers of
adults in tributary spawni ng grounds.

Wil e boat angling on Blackfoot Reservoir has probably been somewhat
stable over the past ten years at around 80,000 hours annually, effort
expended by shoreline anglers has apparently increased. Corresponding to
other information, aerial counts of cars on opening day of the shoreline
season increased from 107 in 1977 to 375 in 1988 (Figure 4).

In addition to stocking rainbow trout in the reservoir, the Departnent
initiated the Bear Lake <cutthroat program in 1983. Approximately
1, 300, 000 fingerlings had been released in the Little Blackfoot River by
1988. Some Bear Lake cutthroat appeared in the creel in 1984, and they
conprised a large portion of the catch in 1985 (44% and 1986 (56% . Even
t hough Bear Lake fish dominated the reservoir trout harvest in 1986, their
survival to maturity appeared to be low. The program has been difficult
to evaluate in the past two years because planting nunbers and estinates
of angler effort have been inconsistent. Survival of eggs taken from
spawners in the little Blackfoot River has also been |ow, presunmably from
poor water quality and hi gh tenperatures.
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Rai nbow trout in the reservoir currently conprise 40 to 70% of annual
trout harvest. Although rainbow in the creel average 14 inches, their

return rates also appear to be low WId cutthroat trout currently make
up 5% of reservoir trout harvest.

PROGRAM GOALS AND STRATEG ES

Bl ackf oot Ri ver

W 1ld, Native Cutthroat Trout

Managenent Goal :

Restore the river fishery on native Yellowstone cutthroat trout to
catch rates and age and size conposition simlar to those prior to
1960 (0.7 fish/h, with 20% of the catch over 20 inches in length).

Strategy 1: Regul ations.

I mportant factors must be considered when developing regulations to
restore the wild cutthroat fishery on the Blackfoot River. Cutthroat
spend nearly equal parts of their lives in the river and in Blackfoot
Reservoir. Any regulation designed to restore cutthroat trout nust reduce
harvest in the river and on the reservoir where the high boat-angling
pressure has inpacted the traditional river fishery. A certain level of
regulation is first required to meet the catch rate and average size
goal. The length of tine required to rebuild the fishery to that level is
the second determ nant of regulations required. A significant factor not
built into the evaluations is that a given regulation my not produce the
same quality of fishing in the future as it would today. Fishing pressure
is bound to increase as the quality of angling rises, and nore
restrictions nmay have to be inplenented to nmmintain the desired average
size and catch rates.

While there is anple opportunity for meking errors in judging the
effect of regulations on a population in absolute terms, conparison of the
relative influence of a wde range of regulations is quite useful.
Recovery of the wild popul ati on was anal yzed under twelve conbinations of
regul ations for the river and reservoir fisheries (Table 1).
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Tabl e 1. Conbinations of fishing regulations evaluated for the Bl ackf oot
Ri ver and Reservoir wild cutthroat trout fisheries.

REGULATI ONS
Si nul ati on Ri ver Reservoir
S1 Cat ch- and- Rel ease - A neasure of maxi mum popul ati on growth
S2 16 mnimum si ze cat ch- and-r el ease'
S3 12 mni mum si ze cat ch-and-rel ease
S4 8" to 14" sl ot cat ch-and-rel ease
S5 8" m ni mum si ze cat ch-and-rel ease
S6 16 m ni num si ze 16" si ze
S7 12 mni mum si ze 16" si ze
S8 14 m ni mum si ze 14" si ze
S9 10 mnimumsize 14" si ze
S10 12 m ni mum si ze 12" si ze
" m ni num

S11 cat ch-and-rel ease no mni num Size
S12 16" m ni mum si ze no mni mum size
S13 12" m ni mum si ze no mni mumr size

lCat ch-and-rel ease regul ati ons include estinmates of hooking nortality.
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Catch-and-rel ease for wild cutthroat trout on the river and reservoir
(Si) provided the npst dramatic increase in average size of cutthroat

caught, as one would expect. Providing the opportunity for linmted
harvest of fish over 16 inches on the river (S2) resulted in a | ower, but
still highly acceptable, average size of nearly 18 inches (Figure 5).
Moderate relaxation of size limts on the river to an 8- to 14-inch slot
(S4), while still releasing fish on the reservoir, nearly doubl ed harvest,
but mean size of cutthroat harvested dropped to less than 14 inches. As
nore liberal regulations were evaluated, allowing harvest of wld

cutthroat on the reservoir (16-inch mninmm size on river and reservoir,
S9), total harvest begins to decline to levels unacceptable to anglers.
Average size and harvest of cutthroat trout would decline below currently
poor levels if regulations becane nore |iberal than S9.

W estimated time required for the fishery to recover from current to
target status under each regulation to help anglers establish realistic
expectations for each. Establishing recovery tines also helps determne
when field evaluation of the regulation should be inplenented. Popul ation
growmh curves were drawmn for the five conbinations of regulations to
denonstrate a range of progress that could be expected (Figure 6). Under
catch-and-rel ease, eight years is required to reach the sane popul ation
| evel s observed in the 1970s. Once cutthroat numbers are on the rise,
however, it only takes an additional five to eight years to provide
fishing on the river simlar to that in the 1950s. The 16-inch nininmm
size and the 8- to 14-inch slot on the river provide harvest opportunity
for cutthroat and still allow acceptable recovery tines. The 8- to
14-inch slot my not neet targets for cutthroat size, however. The
rebuilding interval for regulations allowing wild cutthroat harvest on the
reservoir (16-inch minimm size on river and reservoir S6, and 10-inch
m ni mum size on river, and 14-inch mnimm size on the reservoir S9) took
nearly 20 years just to reach conditions of the 1970s. Additionally,
these regulations may never provide the quality of fishing found on the
river in the 1950s (nmanagenent goal).

The striking feature of the regulation options was the trenendous
i mpact on popul ation recovery exerted by nearly any level of harvest of
wild cutthroat on the reservoir. Even the harvest of only those fish over
16 inches on the reservoir restricted population recovery to only
one-fifth of potential under catch-and-release. Release of wild cutthroat
caught on the reservoir resulted in far nore dramatic population
restoration, even with varied levels of harvest on the river. While
catch-and-release for wild cutthroat on the reservoir nmay sound overly
restrictive, anglers would currently be releasing only 1 in every 20 trout
caught .

Restriction of bait and barbed hooks on the Blackfoot Reservoir
fishery provided only very negligable inprovenent in survival of released

cutthroat. Boat anglers on the reservoir harvested 92% of all wld
cutthroat creeled in 1979 and predom nantly wused lures (729% in the
tight-line troll fishery. Eighteen percent used l|ure/bait conbinations,

and only 10% of all boat anglers fished exclusively with bait. Teaching
angl ers how to properly release fish, in conjunction with an already | ow
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Figure 5. Average length and total harvest of wild cutthroat trout projected after
20 years under five combinations of regulations on Blackfoot River and
Reservoir, Caribou County, Idaho. C/R is catch-and-release, 16" and 10"
are minimum sizes, and 8-14" is a slot limit. Bag limit under
projections was 2/day.
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are represented by lines labeled A and B, respectively.



i nci dence of bait fishing by boat anglers, negates the need for bait and
gear restrictions on the reservoir. A bait restriction on the reservoir
woul d severely reduce fishing success for shoreline anglers who use
predoni nantly bait but catch only 8% of wld cutthroat harvested.

Restrictions on gear and bait on the Blackfoot River did not markedly
reduce overall cutthroat nortality because of the current low fishing
pressure on the river. The river supports a tight-line fishery for
cutthroat, and this, in conjunction with incentive progranms designed to
encourage bait anglers to cut lines on deeply hooked fish, nmay offset the
need for restrictions in the future. It may also be counter-productive to
elimnate bait, especially in the |lower river above the reservoir, where
we may be trying to develop a fishery on hatchery rainbow. Hooking
nortality may becone nore significant on the river in the future, however,
as fishing quality and resulting pressure increases.

Strateqy 2: Habi t at enhancenent.

Considering the current low nunbers of wild cutthroat trout, and the
length of tinme projected for their recovery, sone form of hatchery
enhancement of the wld stock nmay be justifiable. Effectiveness of
releases of wld fry should be evaluated and an experinmental program
devel oped before |arger-scale production is undertaken. Mst literature
and unpublished information indicates that a 2- to 5-fold increase in
cutthroat survival from egg to fry is reasonable. If benefits in this
range were realized, spawning and releasing fry from 30-40 females could
i ncrease nunbers of one-year-old cutthroat by up to 25% from current
l evels. Part of the evaluation of the feasibility of this program would
include identification of available hatchery space, although enough is
currently on line for a pilot program

Strategy 3: Habi tat i nprovenent.

| nprovenent of inportant spawning streanms early in the project wll
provide nore quality spawning substrate which wll help accelerate
rebuilding of the population through higher egg to fry survival. Even
t hough spawning and rearing habitat for cutthroat in the Blackfoot system
is well below full seeding, there are several advantages of initiating
habitat inprovenent projects early in the program Benefits of habitat
projects such as riffle sifting, structure placenment, and fencing are
often not realized for several years after project conpletion. Wrk done
now wi I | provide quality habitat for cutthroat as the popul ati on expands
to use the entire drai nage.

Spring Creek was historically a trenendous producer of wld cutthroat
and is currently in poorer condition than was the case just ten years
ago. The Bear Lake Cattleman's Association owns |and on Spring Creek and
al so on Sheep Creek, another historically inportant producer. An initial
i nprovenent project on Spring Creek will be pursued for inplenentation in
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1990, but the groundwork with |andowners nust be laid first. It wll be
i mportant for the Department to develop habitat prograns that benefit the
| andowner and his operation as well as wld cutthroat trout. Once
wor kabl e projects have been developed, they wll expand to other
tributaries in the basin.

An additional habitat project would involve the restoration of the
river to its natural channel along a reach near the Dredge property. The
channeli zed reach currently has no fishery potential, but the original
channel is still intact and maintains a small amount of water wth good
willow gromh on the banks. This program would create another 2.2 mles
of fishery below the |ower narrows where habitat is limting. As wth
ot her habitat projects in the basin, the relationship with | andowners nust
first be devel oped before progress will be nade.

I ncreasi ng Harvest Opportunity

Managenent Goal :

Provide nore harvest opportunity in the |ower Blackfoot River above
the reservoir consistent with public demand and the goal of wld
cutthroat restoration (trout harvest rate of 0.5 fish/h).

Strategy 1: Assess demand for additional harvest opportunity.

I ncreased opportunity for harvest of hatchery trout on the | ower
Bl ackfoot River, above the reservoir, may be necessary to offset the
short-term reduction in harvest of wild cutthroat trout. W wll assess
angler needs and attitudes regarding harvest opportunity on catchable
rai nbow trout during public neetings and creel census contacts in 1989.
Hat chery rainbow trout are not expected to replace wild cutthroat trout
for nost anglers, but they nmay provide inportant alternative harvest
opportunity during the cutthroat rebuilding program

Strategy 2: | npl enent cat chabl e rai nbow trout stocking program

Stocking of catchable rainbow trout in the Blackfoot River was
elimnated in recent years because of concerns regarding hybridization
with wild cutthroat trout upstream The |ower narrows appeared to define
the upper boundary of rainbow trout novenent, however, according to
extensive sanpling done in the late 1970s. Rainbow trout released in the
river would also be fall spawers which would help ninimze their
interbreeding with spring-spawning, wld cutthroat trout higher in the
drai nage. Wile cutthroat trout were in | ow nunbers throughout the system
they were virtually non-exi stant below the | ower narrows in 1988.
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Access to the lower river is limted and has apparently been a problem
at tines in the past. One of our primary concerns is how that m ght
influence return-to-the-creel of stocked rainbow trout. Angler access
will be discussed in the following strategy item Depending on public
demand, 5,000 rainbow trout would be stocked in the river in 1990 bel ow
the narrows at 2,000 initially, with an additional 1,000 added every three
weeks. Trout would be distributed throughout a specified "hatchery trout
managenent zone," and 20% of the fish in each release would be tagged to
eval uate return-to-the-creel.

Continuation of the program would depend on public satisfaction,
adequate return-to-the-creel, and the restriction of catchable trout below
the |ower narrows. Return-to-the-creel would be evaluated for at |east
two years to monitor the lag time in anglers responding to the program
Sanmpling higher up in the drainage wll detect potential upstream
movenent of catchabl e rai nbow trout.

Strategy 3: Devel op angl er access on the river.

In contrast with nost trout fisheries in the state, the vast mgjority
of fishing on the wupper Blackfoot River occurs on private ground. The
fishery is even nore wunusual in that seven fanilies control access to
approximately 35 nmiles of the mainstem and the mpjority of tributary
mleage. It is very clear that a successful [|andowner relations program
must be a mmjor consideration in developing the fishery. During the next
year, we will visit each mpjor |andowner and di scuss the basic outline of
the plan. Walk-in access has not been recently denied to anglers, but we
need to alert |andowners that fishing pressure may be increasing. This
will be especially inmportant for the Corbidge, Conlin, and Dredge
fam lies, since the hatchery rainbow trout programrelies on public access
across their |ands.

The initial program will involve both signing and panphlet
distribution to highlight |andowner-sportsman relations. Anglers have to
be nmade aware that even wal k-in access is a privilege that can be |ost
t hrough di scourteous behavior. Enphasis on devel oping additional access
will be delayed wuntil we fully assess public need and anglers can
denonstrate to | andowners respectful use of private ground.

Bl ackf oot Reservoir

I ncrease Harvest Qpportunity

Managenent Goal :

Provi de additional harvest opportunity on Bl ackfoot Reservoir on Bear
Lake cutthroat and rainbow trout (at 0.7 fish/h during June and July,
with 0.4 fish/h over the season) through i mprovement of rel ease

RORSREPT 63



strategi es and stocking rates. Also evaluate the potential to provide
a fishery during the md-summer, diversify opportunity and inprove
overal|l catch rates for shoreline anglers.

Strategy 1: | mprove harvest rates for hatchery rainbow trout.

The catchabl e rainbow trout program has provided the mainstay of the
reservoir trout fishery for over 20 years. They exhibit tremendous growth
in the system and have often conprised 80% of total harvest. W currently
have not docunmented their survival and ultimate return-to-the-creel, but
we feel that it has been poor. Catch rates have also been low at 0.3
fish/h during June, with 0.15 fish/h over the season. One option that
will be explored is the use of fingerling rainbow to inprove fishing. W
can release great nunmbers of large fingerling rainbow (6 inches) in
Cctober that may survive at a good enough rate to provide higher catch
rates the following sumer than do |lower nunbers of spring-stocked
catchables. Quality of trout from fingerling releases would also be nuch
greater than that of catchables. Additionally, use of fingerling trout
would offer nmore flexibility in choice of strains to wuse in the
reservoir. Since fingerling trout are much |ess expensive to produce,
stocking rates will be increased in an attenpt to bolster catch rates.
Capacity of the reservoir to produce nore fish at good growth rates will
al so be evaluated at these higher stocking rates.

Strategy 2: I ncrease harvest rates and provide better egg production on
Bear Lake cutthroat trout.

Bear Lake Cutthroat Fishery

Since its inception, the Bear Lake cutthroat program has been a
popul ar project wth Blackfoot Reservoir anglers. Enthusiasm for the
fishery continued to increase as the large-size cutthroat trout entered
the creel in 1987-88. Although overall catch rates on the reservoir have
doubled as a result of the program return-to-the-creel seenms to be
especially low and will be better estimted during the 1989 creel census.
We will vary stocking strategies over the next several years in an effort
to inmprove survival and nonitor the effect in the fishery and in return of
spawners.

Sonme di scussion has been generated regarding the trophy vs yield goals
that should guide regulation of harvest of Bear Lake cutthroat. Since
growmh rates are good, nortality appears to be high, and they attain |arge
si ze before general harvest (14% over 20 inches), current regul ati ons seem
to be a | ogical choice.
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At projected stocking rates (400,000 per year), Bear Lake cutthroat
will continue to be the dom nant trout fishery on the reservoir. Bear
Lake fish have already produced up to 602 of overall harvest and the trend
will continue unless rainbow stocking rates can also be increased. All
Bear Lake cutthroat trout will be adipose-fin clipped to allow anglers to
identify wild cutthroat trout to be rel eased.

Bear Lake Cutthroat Egg Program

The Bear Lake cutthroat program was established on Bl ackfoot Reservoir
to provide a statewi de source of eggs in addition to the fishery. The run
was established in the Little Blackfoot River to mnimze interbreeding
with wild cutthroat, but the program there has been plagued by poor egg
survival rates. Low egg survival ©probably results from high water
tenperature and poor water quality. Return of adults and survival of eggs
woul d be much greater if the run was transferred to the Blackfoot River.
Construction of a floating weir in the lower river above the reservoir
woul d prevent Bear Lake cutthroat from noving up the drainage, and would
provide an excellent tool for nonitoring nunbers of adult wld cutthroat
running to the river each year.

An additional benefit of noving the Bear Lake cutthroat run is that

adult fish will be in nuch better condition after spawni ng and coul d be
stocked-out in alternate waters to provide a subsequent fishery. A
potential |ocation would be Dike Lake. Harvest rates would be nuch

greater on these fish in the small system than on Bl ackfoot Reservoir, and
they woul d diversify opportunity considerably.

Strategy 3: Eval uate potential for small mouth bass introduction.

The typical pattern of seasonal fishing effort on Bl ackfoot Reservoir
is a strong peak in the spring, a rapid decline in July which lasts
t hrough Septenmber, followed by another smaller peak in October. Good
fishing for trout is nonexistent during the md-sumrer and early fall, due
to high water tenperatures. Smallnouth bass could provide a fishery
during these "slow' nonths, would diversify angling opportunity, and
i ncrease overall catch rates for shore anglers.

The primary concern regarding their introduction is the potential for
impacting wild cutthroat trout. Based on public comment, habi t at
nmeasurements on the reservoir, and on published information regarding
pot enti al i mpact s, we will evaluate the appropriateness of their
i ntroduction. The assessnent of angler support and potential biological
impact wll be rigorous considering the possible magnitude of negative
i mpacts and the irreversible nature of exotic introductions.
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OBJECTI VE

To provide technical guidance to public and private individuals and
groups on matters pertaining to fisheries management in Region 5.

FI NDI NGS

Wat er Ri ght Applications

W reviewed our water right application for the proposed Shelley
hydroel ectric project on the Snake River.

Hydr opower Li censi ng ( FERC

We comented on eight hydroelectric projects during the past year.
Those requiring a major time conmmitnent were on the Shelley reach of the
Snake River and in the Bear R ver narrows upstream from Preston. Both
projects involved several field tours, associated permit review, inpact
assessnment and mitigation plan devel opment. Comments on other projects
were miscellaneous pertaining to requirenents at various stages of
| i censi ng.

Stream Al terations (Water Resources)

We comented on 17 stream alteration pernmit applications. Activities
ranged from those associated with mning, hydropower, tinber harvest, and
road building to irrigation and city sewer projects.

Forest Projects

W worked with personnel from the Caribou National Forest on the
following activities: Sinplot Slurry line routing, road closures on the
Pocatello District, Phosphate Oe hauling on the Blackfoot River road,
t hree phosphate m nes, and on several grazing allotnents.

BLM Proj ects

A large block of tinme was spent addressing problens in the Food,
Machine and Chenical Conmpany (FMC) Dry Valley Mne environnental
assessnment (EA). We requested several changes in the nmine plan, the nopst
significant of which was the adoption of a fisheries and habitat
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nmonitoring program This is the first tine a phosphate mning conpany has
nonitored anything except turbidity in associated streanms in the southeast
| daho phosphate field. Comments were also nade on two additional mne
pl ans and several |ease adjustments.

Depart nment of Lands

Conments were made on eight applications through the Departnment of
Lands.

EPA

W comented on eight NPDES permits around the region for seven cities
and one industrial concern.
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Appendi x A-1.

Aver age back-cal cul ated | engths-at-age (nm and average

annual growth increments for |argemuth bass in W nder
Reservoir, Franklin County, |daho, May 1988.
;( | engt h Annul us
Cl ass N at capture 1 2 3 4 5 6 7
I 68 169 68 169
11 13 221 80 186 221
IV 23 276 81 143 220 277
\Y, 17 288 80 146 204 253 288
Vi 8 322 101 180 227 269 294 323
VI | 3 370 90 176 251 299 332 351 370
Wei ghted Mean Length 76 164 218 269 295 331 370
Number of Fish 132 132 64 51 28 11 3
Standard Error of Length-
at - Age 1.6 2. 4.2 4. 7.8 21 60
Increment of Growth 76 88 60 51 32 25 18
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Appendi x A-2. Average back-cal cul ated | engths-at-age (m) and average annual growth increnents for |argenouth
bass in Condi e Reservoir, Franklin County, |daho, May 1988.

Age X length Annul us

d ass N at capture 1 2 3 4 5 6 7 8 9 10 11

[ 14 214 112 173 214

Y, 43 253 122 176 225 253

\Y, 18 303 133 200 245 280 303

Vi 15 332 127 184 248 281 313 332

Vi | 13 383 135 202 267 312 344 367 383

VI 7 432 150 210 284 339 373 396 416 432

Xl 6 435 145 202 250 294 334 365 396 419 435

X 1 496 153 212 277 325 359 433 455 475 483 496

Xl 3 522 153 199 239 283 332 382 426 455 483 501 521

Xl 1 465 132 192 228 275 301 315 344 378 405 426 449 465
Wei ghted x Length 129 188 239 278 327 361 398 431 450 485 503 465
Nunber of Fish 121 121 121 107 64 46 31 18 11 5 4 1
I ncrement of Growth 129 59 52 36 31 26 23 22 20 17 22 15
Standard Error of

Lengt h- at - Age 2.0 3.0 2.2 1.5 1.7 2.3 2. 2.6 3. 1. 9. 0.0
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Appendi x A-3. Average back-cal cul ated | engt hs-at-age (m) and average annual growth increnents for
| argenout h bass in Twin Lakes Reservoir, Franklin County, |daho, May 1988.

Age X length Annul us

d ass N at capture 1 2 3 4 5 6 7 8 9 10 11

11 4 210 143 175 210

IV 14 225 121 170 199 225

\% 28 244 117 162 194 221 244

Vi 36 303 133 189 229 261 285 303

Vi 32 384 137 200 268 317 344 367 384

VI 17 411 133 194 256 316 352 378 397 411

Xl 13 456 142 220 276 327 373 403 426 443 456

X 7 470 135 199 266 315 355 389 419 442 455 470

Xl 2 477 130 212 255 285 320 342 375 393 415 448 477
Wei ghted x Length 130 187 236 277 311 352 398 426 451 465 477
Nunber of Fish 154 154 153 149 135 107 71 39 22 9 2
I ncrenent of Growth 130 57 48 40 29 23 20 16 14 19 28
St andard Error of

Length at Age 1. 2. 3.8 4. 5.3 5. 5.1 5.5 6.7 12.0
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Appendi x B.

Esti mated angl er hours expended on four
bet ween May 28 and Sept enber

par ent hesi s).

Franklin County Reservoirs
16, 1988 (95% Confidence Linmits in

Reservoir
Twi n Lakes Condi e d endal e W nder
I nt erval Bank Boat Bank Tube Bank Boat Bank Boat
| |

| 3, 588 6, 229 948 2,269 677 2,019 | 1,937 474
(1,737) (3,687) | ( - ) (-) | (308) (672) | (773) (175)

I 1,880 2,134 | @13 1,922 ! 136 737 | 732 295
(824) (654) | ( - ) ( -) | (118) (340) | (322 (215)

11 941 1,243 | 182 g71 Il o904 1,176 | 355 101
(316) (395) | (93 (292) | (201) (301) | (160) (140)

|V 1,135 1,623 | 173 646 | 643 1,090 | 564 402
(424) (582) | ( 92 (199) | (250) (627) | (354) (201)

v 669 789 | 238 292 | 658 647 | 318 216

(290) (385) | (221) (214) | (342) (395) | (141) (123)

Vi 485 770 | 14 549 | 1,013 222 81 148
(312) (474) | (28) (285) | (242) (113) (74) (127)

VI 485 1,171 | 7 141 ! 1,118 27 451 128
(368) (702) | (13) (133) | (670) (41) (354) (132)

VI 692 707 | 0 0 | 1,125 84 282 128
(521) (692) | (0) (0) | (597) (82) | (338) (150)

|
Tot al 9,875 14,666 | 2 175 6, 690 6, 364 6, 002 4,720 1,892
39% 6104 I 25% 7504 I S1% 4906 | 71% 20%
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